Feasibility and Clinical Significance of In Vivo Cholesterol Crystal Detection Using Optical Coherence Tomography.
Cholesterol crystals (CCs) are frequently found at the site of acute myocardial infarctions (AMIs), but the role of CCs in the onset of AMI remains unclear due to the lack of validated in vivo imaging tools. The aim of this study was to validate the ability of optical coherence tomography (OCT) to detect CCs and to compare the prevalence and distribution of CCs in patients with AMIs and stable angina pectoris. Approach and Results: CC assessment using OCT were compared with histopathology results in 45 coronary samples. We investigated 152 consecutive patients with AMIs and 41 patients with single vessel-diseased stable angina pectoris. Based on the presence of plaque ruptures (PR), AMI patients were divided into 2 groups: those with PR (n=112) and those without PR (n=40). CCs invading fibrous caps were defined as superficial-type CCs. A multivariable logistic regression analysis was performed to determine PR predictors. The sensitivity and specificity of OCT for detecting CCs were 68% and 92%, respectively. The prevalence of plaques with CCs was higher in the AMI with PR group (AMI with PR 81%, AMI without PR 48%, stable angina pectoris 39%, P<0.01). A multivariable logistic model showed that superficial-type CCs and thin-cap fibroatheromas were positive predictors for PR. OCT has a high specificity and modest sensitivity for the detection of CCs. The combination of CCs invading fibrous cap and thin-cap fibroatheromas detected by OCT may better identify rupture-prone plaques.